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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent of: Franz-Josef Stark et al . 
Patent No. : 7,846, 503 
Issued: December 7, 2010 
Confirmation No.: 6149 

For: PROCESS AND ELECTROLYTES FOR DEPOSITION OF METAL LAYERS 



December 21, 2010 



REQUEST FOR EXPEDITED ISSUANCE 
OF CERTIFICATE OF CORRECTION UNDER 37 CFR 1.322 

TO THE DIRECTOR OF THE UNITED STATES PATENT AND TRADEMARK 
OFFICE, 



On studying the above-identified patent, the following 
error, apparently made by the Patent and Trademark Office, was 
found (this error is also noted on the attached form PTO/SB/44); 
in particular the value for "15" should be negative, i.e., "- 
15": 

Column 10, Claim 17, Line 54: "0 and 15" should 
read -- 0 and -15 --. 
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REMARKS 

In accordance with 37 CFR 1.322, a copy of Amendment M, 
dated July 29, 2010, and a copy of the Notice of Allowance dated 
September 20, 2010, are attached. 

We respectfully request that a certificate of correction be 
issued. 

Respectfully submitted, 



/paul fleischut/ 

Paul I. J. Fleischut, Reg. No. 35,513 

SENNIGER POWERS LLP 

100 North Broadway, 17th Floor 

St. Louis, Missouri 63102 

(314) 231-5400 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application of Franz-Josef Stark et al . Art Unit 1715 

Serial No. 10/678, 601 
Filed October 3, 2003 
Confirmation No. 6149 

For PROCESS AND ELECTROLYTES FOR DEPOSITION OF METAL LAYERS 
Examiner Katherine A. Bareford 



July 29, 2010 
AMENDMENT M 



DIRECTOR OF THE UNITED STATES PATENT AND 
TRADEMARK OFFICE 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 



In response to the Office action dated April 29, 2010, 
please enter the following amendments and consider the following 
remarks . 



Amendments to the Claims are reflected in the listing of 
claims which begins on page 2 of this paper. 

Applicants' Remarks begin on page 9 of this paper. 
Conclusion begins on page 41 of this paper. 
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IN THE CLAIMS 

The current status of the claims is reflected in the below 
listing of claims. 

1. - 47. (Canceled) 

48. (Currently Amended) A method for electroless deposition 
of a nickel-phosphorus layer with internal compressive stress on 
substrates a substrate , the method comprising: 

contacting the substrates substrate with an electrolyte 
buffered to a self -regulating pH between 5.5 and 6.2 and 
consisting essentially of: 

nickel acetate in an initial concentration 
between 0.048 mol/L to 0.105 mol/L , 
a hypophosphite reducing agent, 

a complexing agent comprising 2-hydroxypropanoic 
acid and propanedioic acid, 
an accelerator, 

a stabilizer comprising a metal salt wherein the 
metal is selected from the group consisting of 
lead, bismuth, zinc, tin, and combinations 
thereof and the metal salt comprises an anion 
selected from the group consisting of acetate, 
formate, nitrate, oxalate, propionate, citrate, 
ascorbate, and combinations thereof, and is 
present in a starting concentration of 0.1 to 2 
mg/L , and 

optionally other components selected from the 
group consisting of phosphorus, additional 
metals, and finely divided particles; 
to thereby electrolessly deposit the nickel-phosphorus 
layer with internal compressive stress on the substrates 
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substrate , wherein the nickel-phosphorus layer comprises 
between 2 to 7 wt . % phosphorus, — the nickcl - phoophoruo layer is 
clcctrolcooly deposited on said substrates at a deposition rate 
ef- — 7 — um/h to — 1-4 — um/h, — and the nickel-phosphorus layer 
comprising between 2 and 7 wt . % phosphorus is deposited with 
internal compressive stress between -5 and -30 N/mm 2 and is 
deposited with ductility > + 0 . 5% throughout a throughput of 14 
to 22 MTO —r for a total nickel concentration wherein the 
throughput is between 70 g/L nickel and 110 g/L nickel — 

wherein the nickel acetate has an initial concentration of 
0.048 mol/L to 0.105 mol/L; 

wherein during clcctrolcao deposition, the electrolyte is 
buffered to a self - regulating pH between 4.0 and 5.2; 

wherein the stabilizer io a metal gait wherein the metal 
io selected from the group consisting of lead, — bismuth, — zinc, 
tin, — and combinations thereof and the metal salt comprises an 
anion selected from the group consisting of acetate, — formate, 
nitrate, — oxalate, propionate, — citrate, — ascorbatc, — a«4 
combinations thereof, — and is pregent in a atarting concentration 
of 0.1 to 2 mg/L . 

49. - 51. (Canceled) 

52. (Previously Presented) The method of claim 48, wherein 
a first makeup solution is added to the electrolyte during 
electroless deposition, wherein the first makeup solution 
comprises a reducing agent, an accelerator, an alkaline buffer, 
and a complexing agent selected from the group consisting of 
2-hydroxypropanoic acid, propanedioic acid, and a combination 
thereof . 
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53. (Previously Presented) The method of claim 52, wherein 
a second makeup solution is added to the electrolyte while 
practicing the method, wherein the second makeup comprises an 
accelerator, a stabilizer, and a complexing agent selected from 
the group consisting of 2-hydroxypropanoic acid, propanedioic 
acid, and a combination thereof. 

54. - 58. (Canceled) 

59. (Previously Presented) The method of claim 48, wherein 
the reducing agent is sodium hypophosphite . 

60. - 66. (Canceled) 

67. (Previously Presented) The method of claim 48 wherein 
the accelerator is a sulfur-containing heterocycle. 

68. (Canceled) 

69. (Canceled) 

70. (Previously Presented) The method of claim 48 wherein: 
the nickel acetate yields a starting concentration of 4-6 

g/L nickel ions; 

the reducing agent has a starting concentration of 25-60 

g/L; 

the complexing agent has a starting concentration of 25-70 

g/L; 

the accelerator has a starting concentration of 1-25 g/L. 

71. (Previously Presented) The method of claim 70 wherein: 
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the complexing agent starting concentration is 30 to 65 

g/L; 

the accelerator starting concentration is 2.5 to 22 g/L; 

and 

the stabilizer starting concentration is 0.3 to 1 mg/L. 

72. (Previously Presented) The method of claim 52 wherein 
the complexing agent in the first makeup solution comprises 
2-hydroxypropanoic acid and propanedioic acid. 

73. (Previously Presented) The method of claim 72 wherein 
the complexing agent concentration is between about 70 g/L and 
about 90 g/L after the first makeup solution is added to the 
electrolyte during electroless deposition. 

74. (Previously Presented) The method of claim 53 wherein 
the complexing agent in the second makeup solution comprises 
2-hydroxypropanoic acid and propanedioic acid. 

75. (Previously Presented) The method of claim 70 wherein 
a first makeup solution is added to the electrolyte during 
electroless deposition, wherein the first makeup solution 
comprises a reducing agent, an accelerator, an alkaline buffer, 
and a complexing agent comprising 2-hydroxypropanoic acid and 
propanedioic acid. 

76. (Previously Presented) The method of claim 75 wherein 
the complexing agent concentration is between about 70 g/L and 
about 90 g/L after the first makeup solution is added to the 
electrolyte during electroless deposition. 
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77. (Previously Presented) The method of claim 71 wherein 
a first makeup solution is added to the electrolyte during 
electroless deposition, wherein the first makeup solution 
comprises a reducing agent, an accelerator, an alkaline buffer, 
and a complexing agent comprising 2-hydroxypropanoic acid and 
propanedioic acid. 

78. (Previously Presented) The method of claim 77 wherein 
the complexing agent concentration is between about 70 g/L and 
about 90 g/L after the first makeup solution is added to the 
electrolyte during electroless deposition. 

79. (Currently Amended) The method of claim 48 wherein the 
substrates arc substrate is a plastic parts part . 

80. (New) A method for electroless deposition of a nickel- 
phosphorus layer with internal compressive stress on a 
substrate, the method comprising: 

contacting the substrate with an electrolyte buffered to a 
self -regulating pH between 4.3 and 4.8 and consisting 
essentially of: 

nickel acetate in an initial concentration 

between 0.048 mol/L to 0.105 mol/L, 

a hypophosphite reducing agent, 

a complexing agent comprising 2-hydroxypropanoic 
acid and propanedioic acid, 
an accelerator, 

a stabilizer comprising a metal salt wherein the 
metal is selected from the group consisting of 
lead, bismuth, zinc, tin, and combinations 
thereof and the metal salt comprises an anion 
selected from the group consisting of acetate, 
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formate, nitrate, oxalate, propionate, citrate, 
ascorbate, and combinations thereof, and is 
present in a starting concentration of 0.1 to 2 
mg/L, and 

optionally other components selected from the 
group consisting of phosphorus, additional 
metals, and finely divided particles; 
to thereby electrolessly deposit the nickel-phosphorus 
layer with internal compressive stress on the substrate, wherein 
the nickel-phosphorus layer is deposited with internal 
compressive stress between -10 N/mm 2 and -40 N/mm 2 and is 
deposited with a ductility > + 0.5% throughout a throughput of 14 
to 22 MTO for a total nickel concentration throughput between 70 
g/L nickel and 110 g/L nickel. 

81. (New) method for electroless deposition of a nickel- 
phosphorus layer with internal compressive stress on a 
substrate, the method comprising: 

contacting the substrate with an electrolyte buffered to a 
self -regulating pH between 4.6 and 5.2 and consisting 
essentially of: 

nickel acetate in an initial concentration 
between 0.048 mol/L to 0.105 mol/L, 
a hypophosphite reducing agent, 

a complexing agent comprising 2-hydroxypropanoic 
acid and propanedioic acid, 
an accelerator, 

a stabilizer comprising a metal salt wherein the 
metal is selected from the group consisting of 
lead, bismuth, zinc, tin, and combinations 
thereof and the metal salt comprises an anion 
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selected from the group consisting of acetate, 
formate, nitrate, oxalate, propionate, citrate, 
ascorbate, and combinations thereof, and is 
present in a starting concentration of 0.1 to 2 
mg/L, and 

optionally other components selected from the 
group consisting of phosphorus, additional 
metals, and finely divided particles; 
to thereby electrolessly deposit the nickel-phosphorus 
layer with internal compressive stress on the substrate, wherein 
the nickel-phosphorus layer comprises between 8 and 10 wt . % 
phosphorus and the nickel layer comprising between 8 and 10 wt . % 
phosphorus is deposited with internal compressive stress between 
0 and -15 N/mm 2 and is deposited with ductility > + 0.5% 
throughout a throughput of 14 to 22 MTO for a total nickel 
concentration throughput between 70 g/L nickel and 110 g/L 
nickel . 
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REMARKS 

Applicants respectfully request reconsideration and 
allowance of the pending claims. 

I . Status of the Claims 

Upon entry of this amendment, claims 48, 52, 53, 59, 67, 
and 70-79 remain pending. Claims 68 and 69 are canceled. 
Claims 80 and 81 are new. 

Claims 48 and 79 have been amended to clarify the claims 
and further define the method of the present invention. Support 
for the amendments to claim 48 can be found in Example 1, 
specifically paragraph [0052], which describes the embodiment 
wherein the pH is between 5.5 and 6.2 and the internal 
compressive stress of the Ni-P 2 -7„ t .% is between -5 and -30 N/mm 2 . 
Further support for the amendments may be found in paragraph 
[0036] . 

Claim 80 is supported by Example 1, specifically paragraph 
[0051], which describes the embodiment wherein the pH is between 
4.3 and 4.8 and the internal compressive stress of the Ni-P is 
between -10 and -40 N/mm 2 . Claim 81 is supported by Example 1, 
specifically paragraph [0052], which describes the embodiment 
wherein the pH is between 4.6 and 5.2 and the internal 
compressive stress of the Ni-P 8 -iowt.% is between 0 and -15 N/mm 2 . 

II . Claim Rejections Under 35 U.S.C. §112, first paragraph 

Reconsideration is requested of the rejection of claims 48, 
52, 53, 59, 67, and 70-79 as failing to comply with the written 
description requirement of 35 U.S.C. §112, first paragraph. 
Claim 48 has been amended to define the embodiment described in 
the specification at paragraph [0052], wherein the pH is between 
5.5 and 6.2 and the internal compressive stress of the Ni-P 2 -7wt.% 
is between -5 and -30 N/mm 2 . The claimed method and the written 

9 



CEDE 2118.1 
PATENT 

description are wholly consistent, and the claim is thus 
supported by the specification. 

Claims 68 and 69 have been canceled. 



III. Claim Rejections Under 35 U.S.C. §103 (a) 
A. Claims 48, 52, 53, 59, and 68-79 

Reconsideration is requested of the rejection of claims 48, 
52, 53, 59, and 68-79 as being obvious over Harbulak et al . 
(U.S. 4,486,711) in view of Gulla et al . (U.S. 4,152,164), 
Parker et al . (U.S. 3,887,732) and either of Yamamoto et al . 
(U.S. 5,080,982) or Fry et al . (U.S. 5,925,415). 

(1) The Claimed Invention 

Claim 48 is directed to a method for electroless deposition 

of a nickel-phosphorus layer with internal compressive stress on 

a substrate, the method comprising: 

contacting the substrate with an electrolyte 
buffered to a self -regulating pH between 5.5 and 6.2 
and consisting essentially of: 

nickel acetate in an initial concentration 
between 0.048 mol/L to 0.105 mol/L, 

a hypophosphite reducing agent, 

a complexing agent comprising 2-hydroxypropanoic 
acid and propanedioic acid, 

an accelerator, 

a stabilizer comprising a metal salt wherein the 
metal is selected from the group consisting of 
lead, bismuth, zinc, tin, and combinations 
thereof and the metal salt comprises an anion 
selected from the group consisting of acetate, 
formate, nitrate, oxalate, propionate, citrate, 
ascorbate, and combinations thereof, and is 
present in a starting concentration of 0.1 to 2 
mg/L, and 
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optionally other components selected from the 
group consisting of phosphorus, additional 
metals, and finely divided particles; 

to thereby electrolessly deposit the nickel- 
phosphorus layer with internal compressive stress on 
the substrate, wherein the nickel-phosphorus layer 
comprises between 2 to 7 wt . % phosphorus, and the 
nickel-phosphorus layer comprising between 2 and 7 
wt . % phosphorus is deposited with internal compressive 
stress between -5 and -30 N/mm 2 and is deposited with 
ductility > + 0.5% throughout a throughput of 14 to 22 
MTO for a total nickel concentration throughput 
between 70 g/L nickel and 110 g/L nickel. 

The present claims define a method of electrolessly 
depositing a nickel-phosphorus layer having certain defined 
characteristics of phosphorus content (2 to 7 wt.%), compressive 
stress (between -5 and -30 N/mm 2 ), and ductility (> + 0.5%). The 
method defined by the claims additionally requires these 
characteristics be met through a substantial number of plating 
cycles, defined as metal turnovers ("MTO"), and also defined as 
a total nickel concentration throughput. That is, not only is 
the method defined to achieve an electroless nickel-phosphorus 
layer having these characteristics, but these characteristics 
must be achieved through 14 to 22 MTO and 70 to 110 g/L nickel. 

The long useful duration of the method and the resultant 
Ni-P layer properties, particularly compressive stress, may be 
depicted graphically, for example, with reference to the 
Declaration of Franz-Josef Stark, filed with the Office on May 
12, 2008: 
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Superior deposit characteristics 

-Compressive Stress- 




0 1 3 5 7 9 11 13 15 17 19 21 
Bath age [MTO] 

This graph shows the actual compressive stress (within the 
tight range of between -5 and -30 N/mm 2 ) properties of a nickel- 
phosphorus layer through 20 MTO. 

The claims are patentable over the cited combination of 
references, which do not collectively disclose or fairly suggest 
the method defined by the claims, particularly its required 
nickel plating composition. As will be explained more 
thoroughly below, even if the combination of references suggests 
a plating composition capable of achieving the claimed nickel 
layer characteristics of phosphorus content, compressive stress, 
and ductility for one or even a few cycles, none of the 
references would have enabled the ordinarily skilled person to 
predict that the selection of bath components would have enabled 
the plating method defined by the claims, which achieves the P 
concentration, stress properties, and ductility through many 
MTOs . In view thereof, the claimed method is non-obvious and 
the rejection should be withdrawn. 
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(2) The Cited References 

Turning now to the references themselves, Harbulak et al . 
is the primary reference of the combination. Harbulak et al . 
disclose an electroless nickel plating bath and method. As 
stated in Col. 4, lines 16-17, the pH may range from 4 to 7, but 
the preferred pH range is from 4.3 to 5.2, which is outside the 
claimed range and is a significant material teaching away from 
the claimed range. As stated in Col. 4, lines 30-50, the nickel 
ions may be introduced into the bath using sources such as 
nickel sulfate, nickel chloride, and nickel acetate, and the 
reducing agent may be hypophosphite . The concentration of 
nickel ions may vary from 1 to 15 g/L, 3 to 9 g/L, or the 
preferred concentration range from 5 to 8 g/L. Starting at Col. 
4, line 50 and ending at Col. 5, line 20, Harbulak et al . 
disclose complexing agents, including glycolic acid, lactic 
acid, malic acid, glycine, citric acid, acetic acid, tartaric 
acid, and succinic acid. Harbulak et al . do not disclose the 
required combination of complexing agents. 

In each and every one of Harbulak et al . ' s examples, the 
source of nickel ions is nickel sulfate hexahydrate . 
Additionally, the pHs in the acidic compositions were 5 (Example 
1 and 4-6), 4.9 (Example 2), 4.2-5.2 (Example 3), and 4.6-5.2 
(Example 7), all of which are below the minimum pH required by 
the claim and thus these examples are a material teaching away 
from the claimed range. Harbulak et al . ' s Example 3 at Col. 9, 
line 30 is exemplary: 

27 g/L nickel sulfate hexahydrate (6.0 g/L nickel ions) 

30 g/L sodium hypophosphite 

35 g/L lactic acid 

1.5 g/L succinic acid 

0.5 g/L tartaric acid 

Lead ions 

Cadmium ions 
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Harbulak et al . state that: 

The bath was periodically replenished to maintain the 
nickel and hypophosphite ion concentration 
substantially constant for more than 8 bath turnovers. 
A bath "turnover" or bath cycle is defined as a 
plating duration when all of the original nickel metal 
content in the bath has been consumed and has been 
replenished by subsequent additions. 

The Office has concluded that Harbulak et al . ' s statement 
regarding "more than 8 bath turnovers" means that they provided 
"no upper limit on the amount of turnovers." If there is no 
limit, why did Harbulak et al . state "more than 8"? Why didn't 
Harbulak et al . state that they held the nickel and 
hypophosphite ion concentrations constant for more than 10 
turnovers, or 12, or 14, or 18, or 22? Because of other 
disclosures immediately following this statement, such as the 
below : 

Generally, the useful operating life of electroless 
nickel plating baths in accordance with prior art 
practice ranges from about 6 to about 10 turnovers 
before the bath must be discarded. 

Moreover, the empirical results shown in Table 3 that the 
highest number of turnovers achieved was 8.1, and the other MTOs 
shown were less than 8. Since 8.1 is just slightly "more than 
8" the ordinarily skilled person would have thus inferred 
something far different from "no upper limit on the amount of 
turnovers." In fact, the ordinarily skilled person would have 
inferred that 8.1 is perhaps an optimal result given that in the 
other examples, the maximum MTOs were only 6.4 and 7.8. In view 
thereof, Harbulak et al . fail to disclose the claim requirement 
of 14 to 22 MTO. 
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Applicants particularly request thoughtful reconsideration 
of the Office's position that Harbulak et al . encompass 
unlimited turnovers, or even significantly more than 8 
turnovers. It is clear that one skilled in the art would see 
this "more than 8" statement as a laudatory statement meant to 
approximate the most favorable results achieved. A good bowler 
with a 256 average describes her average as "more than 250," not 
as "more than 100." A golfer who shoots 78 and 79 consistently 
says that he "breaks 80"; he doesn't say that he "breaks 100." 
To take "more than 8" here to mean they achieved, e.g., 16 
turnovers would defy common sense and require taking the 
statement completely out of context. Applicants therefore 
respectfully submit that the statement "more than 8" here cannot 
fairly be deemed to suggest achievement of the claim requirement 
of 14 to 22 MTOs. 

Moreover, the claimed method is not merely directed to a 
method for depositing nickel through 14 to 22 MTO. The claimed 
method also requires that the nickel concentration deposited is 
between 70 and 110 g/L. To meet this claim requirement, the 
Office has unfairly and inappropriately selected and combined 
disclosures from Harbulak et al . that bear no relevance to each 
other. In this regard, the Office has combined the Col. 4 
disclosure of nickel concentrations from 1 to 15 g/L with the 8 
MTO achieved in Example 3 to assert that Harbulak et al . 
disclose total nickel throughput ranging from 8 to 120 g/L. 
This selectivity conveniently ignores that the nickel 
concentration of the composition of Example 3 was only 6 g/L and 
that Harbulak et al . explicitly state that only 10 MTO may be 
achieved "before the bath must be discarded." At most, 
therefore, Harbulak et al . disclose that the maximum throughput 
of nickel that may be deposited is only 60 g/L, which falls well 
short of the minimum required by claim 48. 
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Additionally, the ordinarily skilled person would not have 
placed any credibility in the Office's unsupported assertion 
that one may merely multiply the highest nickel concentration 
disclosed in Harbulak et al. by the suggested number of 
turnovers to arrive at a large absolute amount of nickel 
deposited in view of the cited Gulla et al . reference's 
disclosure at Col. 2, lines 51-64: 

For example, when plating an active substrate such as 
aluminum with a nickel plating solution containing 
about seven or more grams of nickel as metal, solution 
by-products are a serious problem of the third or 
fourth plating cycle. For less active substrates, such 
as catalyzed plastic or non-active metals such as mild 
steel, by-products are a serious problem by about the 
6th to 8th cycle. As a conseguence, an electroless 
solution is frequently dumped after from about 3 to 10 
plating cycles thus requiring shutdown of the plating 
line for preparation of fresh solution resulting in 
lost time and costs known to be associated with 
shutdowns and disposal of used solutions. 

Gulla et al. clearly establish that higher nickel concentrations 
(which necessitate higher concentrations of other bath 
components) are inversely proportional to the number of MTOs 
achieved. A composition comprising 7 or more grams/liter of 
nickel encounters serious problems at 4 MTOs. Therefore, if one 
prepared a Harbulak et al . bath containing 15 g/L nickel with 
concomitantly high concentrations of hypophosphite, complexing 
agents, etc., one would assume that the MTO would be low, at 
most 4, so the maximum nickel throughput would actually be at 
most about 60 g/L, which is less than the claimed minimum. Even 
Gulla et al.'s optimal operations call for dumping the 
composition after 10 plating cycles, which is far short of the 
minimum 14 reguired by the claims, which is a separate and 
distinct claim reguirement that cannot be ignored. 
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Gulla et al. has been cited for disclosing that the number 
of MTOs can be extended indefinitely by a method involving 
withdrawal of a portion of the plating solution and 
replenishment. Gulla et al . do not disclose nickel acetate as a 
nickel source, nor does it disclose the required combination of 
complexing agents. Gulla et al . ' s composition, as described at 
Col. 5, line 65 to Col. 6, line 3 comprised: 

24 g/L nickel sulfate hexahydrate 

15 g/L sodium hypophosphite monohydrate 

15 g/L sodium acetate 

0.02 g/L lead aceate 

30 g/L citric acid 

35 g/L lactic acid 

The pH of the composition was 4.5, which is substantially less 
than the pH of the claim, which is between 5.5 and 6.2, and is 
thus a material teaching away from the claimed range. 
Additional compositions are described at Col. 10, line 40; Col. 
11, line 1; Col. 12, line 11, all of which employed nickel 
sulfate hexahdyrate as the nickel source and had pH within the 
range of 4.5 to 5.0. 

Gulla et al.'s method for extending bath life assumes a 
steady state concentration of waste components accumulates in 
the composition. Even assuming for the sake of argument that 
Gulla et al. may extend the useful life of the bath, the 
accumulation of waste products would have some, unpredictable 
effect on the bath stability and deposit characteristics. 

Parker et al . is cited for disclosing certain nickel 
plating compositions that deposited nickel phosphorus layers 
having compressive stress. Parker et al.'s basic composition 
comprises : 

0.09 M NiS0 4 '6H 2 0 (23.66 g/L nickel sulfate hexahydrate) 
0.23 M NaH 2 P0 2 »H 2 0 (24.37 g/L sodium hypophosphite hydrate) 
0.30 M lactic acid (27.02 g/L lactic acid). 
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See Col. 4, lines 21-35. The pH of the Parker compositions 
varied from 4 to 5 (See Fig. 1), which is outside of the claimed 
range of 5.5 to 6.2 and is thus a material teaching away from 
the claimed range. Other sources of nickel ions were used, but 
none of them were nickel acetate. The other sources of nickel 
were limited to nickel sulfate, nickel chloride, and nickel 
sulfamate. See Col. 4, lines 37-59. 

Yamamoto et al . is cited for disclosing complexing agents, 
including lactic acid and malonic acid, at Col. 21, lines 3-14, 
but in a long list of potential complexing agents. There are 23 
different acids in this paragraph, which yields 506 independent 
binary combinations of acids. Yamamoto et al . ' s actual 
compositions contained cobalt sulfate heptahydrate, nickel 
sulfate hexahydrate, sodium citrate, citric acid, ammonium 
sulfate, and sodium hypophosphite . The actual pH of the 
composition ranged from 8 to 9.5, which is alkaline, compared to 
the acidic pH required by the claims. It should be readily 
apparent, particularly from Table 3, that Yamamoto et al . 
describe a separate type of plating operation than is the 
subject of the present claims and the Harbulak et al . , Gulla et 
al . , and Parker et al . plating operations. Yamamoto et al . 
disclose deposition of a Co-Ni layer having only 30 wt . % nickel. 
Additionally, the compositions are alkaline, which is known in 
the art as a separate and distinct operation compared to acidic 
electroless nickel deposition. In view thereof, the ordinarily 
skilled person would not have even referred to Yamamoto et al . 
for possible modifications to the acidic Harbulak et al . 
composition, in particular for possible complexing agents since 
complexing agents chemically differ in acidic and alkaline 
plating baths. Regardless, the ordinarily skilled person would 
not have found (and the Office did not provide) any reason to 
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select the particular claimed combination of complexing agents. 
As will be explained further below, the lack of any reason 
provided in the art for selecting the combination precludes 
prima facie obviousness. 

Fry et al . is cited for disclosing optional additives, 
including lactic acid and malonic acid, which are disclosed in 
Col. 4, lines 20-35, but in a long list of additional optional 
additives. There are 33 different optional additives in this 
paragraph, which yields 1056 independent binary combinations of 
acids. Fry et al . ' s composition comprised nickel sulfate 
hexahydrate, sodium pyrophosphate decahydrate, ammonium 
hydroxide, and dimethylamine . Fry et al . disclose two nickel 
sources, nickel chloride and nickel sulfate (which are the 
nickel sources in the conventional Watts bath), at Col. 4, line 
37, neither of which are the nickel acetate required by the 
claims. Additionally, the Example nickel plating bath in Table 
1 at Col. 9 contained nickel sulfate hexahydrate. The pH of the 
composition is not given. However, Fry et al . added 45 mL/L 
NH 4 OH, which is a strong base. In view thereof, Fry et al . , like 
Yamamoto et al . , disclose an alkaline plating bath, which is 
known in the art as a separate and distinct operation compared 
to acidic electroless nickel deposition. In view thereof, the 
ordinarily skilled person would not have referred to Fry et al . 
at all for possible complexing agents since complexing agents 
chemically differ in acidic and alkaline plating baths. 
Regardless, the ordinarily skilled person would not have found 
(and the Office did not provide) any reason to select the 
particular claimed combination of complexing agents. As will be 
explained further below, the lack of any reason provided in the 
art for selecting the combination precludes prima facie 
obviousness . 
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(3) Prima Facie Obviousness is not Established 

The Office has failed to establish prima facie obviousness 
herein at least because the prior art does not disclose or even 
remotely suggest any electroless nickel plating method employing 
the composition defined by the claims and additionally because 
the collective disclosures of the prior art would not have given 
the ordinarily skilled even the slightest expectation that a 
method for electroless deposition of nickel could successfully 
achieve deposition of a nickel-phosphorus layer having the P 
content, stress, and ductility characteristics defined in the 
claims throughout a throughput of 14 to 22 MTO and 70 to 110 g/L 
nickel . 

With respect to the composition, the electroless nickel 
plating method defined by the claims requires the use of nickel 
acetate and a combination of complexing agents, including 
2-hydroxypropanoic acid and propanedioic acid. The ordinarily 
skilled person would not have found any reason to select these 
particular components from the collective disclosures of the 
references . 

With respect to nickel acetate, the only disclosure of this 
source of nickel is Harbulak et al . ' s disclosure at Col. 4, 
lines 30-50 that the nickel ions may be introduced into the bath 
using sources such as nickel sulfate, nickel chloride, and 
nickel acetate. None of the other references discloses nickel 
acetate as a possible nickel source, including the two British 
patents cited, GB 1243134 and GB 2231063. In fact, every 
exemplary composition in each reference employed nickel sulfate 
(typically the hexahydrate) or nickel chloride. None of the 
exemplary compositions used nickel acetate. While it is 
recognized that preferred embodiments, such as Examples, do not 
necessarily teach away from the broader disclosures, the fact 
that none of the compositions in any of the references employed 
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nickel acetate nonetheless detracts from obviousness. 
Additionally, the holding of KSR requires the Office provide a 
reason why the ordinarily skilled person would substitute a 
known and widely used nickel source -- nickel sulfate 
hexahydrate -- for a nickel source that is merely mentioned once 
in one reference. See MPEP §2142, 

ESTABLISHING A PRIMA FACIE CASE OF OBVIOUSNESS 

The key to supporting any rejection under 35 U.S.C. 
103 is the clear articulation of the reason (s) why the 
claimed invention would have been obvious. The Supreme 
Court in KSR International Co. v. Teleflex Inc., 550 

U.S. , , 82 USPQ2d 1385, 1396 (2007) noted that 

the analysis supporting a rejection under 35 U.S.C. 
103 should be made explicit. The Federal Circuit has 
stated that "rejections on obviousness cannot be 
sustained with mere conclusory statements; instead, 
there must be some articulated reasoning with some 
rational underpinning to support the legal conclusion 
of obviousness." In re Kahn, 441 F.3d 977, 988, 78 
USPQ2d 1329, 1336 (Fed. Cir. 2006) . See also KSR, 550 

U.S. at , 82 USPQ2d at 1396 (quoting Federal 

Circuit statement with approval) . 

Herein, there is no teaching in the references for the 
substitution, which detracts from obviousness given the 
conventional preference for nickel sulfate hexahydrate. The 
Office may provide some other rationale based on the prior art 
for the substitution, such as market forces, but nickel sulfate 
hexahydrate is clearly the preferred source of nickel for 
electroless nickel plating operations. See, e.g., 
t ?:p : www. a L .ledplat ing . n r ; - .a \ .\ ' •■- i 1 5 and 

: . . i . 

Additionally, the assertion that the ordinarily skilled 
person would have fortuitously selected both 2-hydroxypropanoic 
acid and propanedioic acid as required by the claims out of the 
several hundred combinations possible from the disclosures of 
Fry et al . and Yamamoto et al . -- particularly since the 
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references do not provide any guidance toward this combination 
-- can only have resulted from the use of hindsight. Again, the 
Office must provide a clear and explicit statement why the 
ordinarily skilled person would have chosen the two acids of the 
claims given the hundreds of possible combinations from the Fry 
and Yamamoto references. Absent such reasoning, which must be 
based in the art, the Office's assertions are improper for 
establishing obviousness. See KSR v. Teleflex, 127 S.Ct. 1727 
at 1742, 167 L.Ed. 2d 705, 82 U.S.P.Q.2d 1385 (2007): 

A factfinder should be aware, of course, of the 
distortion caused by hindsight bias and must be 
cautious of arguments reliant upon ex post reasoning. 
See Graham, 383 U.S., at 36, 86 S.Ct. 684 (warning 
against a "temptation to read into the prior art the 
teachings of the invention in issue" and instructing 
courts to "'guard against slipping into the use of 
hindsight'" (guoting Monroe Auto Equipment Co. v. 
Heckethorn Mfg. & Supply Co., 332 F.2d 406, 412 (C.A.6 
1964) ) ) . 

See also MPEP §2143.01, "The mere fact that references can be 
combined or modified does not render the resultant combination 

obvious unless the results would have been predictable to one of 
ordinary skill in the art. KSR International Co. v. Teleflex 

Inc., 550 U.S. , , 82 USPQ2d 1385, 1396 (2007) " It is 

incumbent therefore for the Office to provide a reason for 
selecting the claimed combination out of the hundreds of 
potential combinations disclosed in the references. If 
anything, the ordinarily skilled person would not have found any 
reason to even resort to the Fry and Yamamoto references since 
these references are specifically directed to alkaline plating 
operations, which are separate and distinct from the acidic 
plating operation that is the subject of the present claims. 
Obviousness cannot fairly be established by hindsight selection 
and combination of elements from a mass of irrelevant and/or 
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misdirectional disclosure contained in the references. Under 
the statute, obviousness must be established against the entire 
background of the art at the time the invention was made, not by 
winnowing the relevant from the irrelevant to reconstruct the 
claimed combination after the fact. Herein, there is no 
disclosure or any other guidance whatsoever that would have 
caused the ordinarily skilled person to select the combination 
or provided the ordinarily skilled person with any basis for 
reasonably predicting that the particular combination would have 
resulted in a method capable of depositing Ni-P layers having 
the properties required. In view thereof, the selection can 
only have resulted from hindsight. 

Hindsight selection of components, which was done here 
exclusively because the components are stated in the claims, is 
respectfully submitted to be an "egregious" application of 
hindsight. See Panduit Corp. v. Dennison Mfg. Co., 11 4 F.2d 
1082 (1985) . In this respect, the holding of In re Ruschig et 
al. (145 USPQ 274 (CCPA 1965)) is informative. In Ruschig, the 
Court reversed anticipation and obviousness rejections of a 
species where two prior art references disclosed genuses 
comprising 130 and 156 species. "We would apparently get from 
the French patent some 130 and from the Swedish some 156 
compounds." Id at 282. The genus disclosures at issue in 
Ruschig were 130 or 156 species, and the claims at issue in 
Ruschig were found patentable over the broad genus disclosures 
of the prior art. Herein, the disclosures of the cited Yamamoto 
et al. and Fry et al . references are so much broader than the 
art of issue in Ruschig . The combinations in the Yamamoto 
et al. and Fry et al . references number 506 and 1056, 
respectively. The two references thus define genuses far larger 
than the genuses in Ruschig. Under Ruschig' s holding, 
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therefore, the claimed catalyst cannot be deemed obvious, and is 

therefore patentable. 

The claims are additionally patentable since the ordinarily 
skilled person would not have had even the slightest ability to 
predict that the claimed method could achieve the requirements 
that the nickel-phosphorus layer possess particular 
characteristics of P content, stress, and ductility, and the 
achievement of these characteristics through 14 to 22 MTO. See 
MPEP §2143.02 Reasonable Expectation of Success is Required. 
Regardless of whether or not Gulla et al . achieved "infinite 
operation" -- which is, of course, impossible, and impossible 
to verify -- or if the ordinarily skilled person would have been 
able to combine Harbulak et al . with Gulla et al . and achieve a 
no upper MTO limit electroless nickel deposition process, there 
is no evidence in Harbulak et al . or Gulla et al . or Parker et 
al. or Fry et al . /Yamamoto et al . that the ordinarily skilled 
person would have or could have synthesized the various 
references or have enabled the ordinarily skilled person to 
possibly predict that the selection of components in the bath 
and the pH could have yielded a method which deposits a the Ni- 
P2-7wt.% layer having an internal compressive stress between -5 and 
-30 N/mm 2 and the required ductility through a throughput of 14 
to 22 MTO and 70 to 110 g/L of nickel throughput. 

Harbulak et al . , Yamamoto et al . , and Fry et al . are 
entirely silent regarding both compressive stress and ductility 
characteristics. Gulla et al . is also entirely silent on 
compressive stress characteristics. While Gulla et al . disclose 
at Col. 11, line 49 - Col. 12, line 2 that copper may be added 
to improve ductility, there is no quantitative disclosure in 
Gulla et al. of the ductility achieved. Parker et al . also fail 
to disclose any quantities for ductility. So none of Harbulak 
et al, Yamamoto et al . , Fry et al . , Gulla et al . , and Parker et 
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al. disclose the ductility requirement. Parker et al . is the 
only reference which discloses internal compressive stress 
properties . 

And even though Parker et al . disclosed some examples that 
deposited a Ni-P layer having a compressive stress within the 
claimed range, Parker et al . ' s results were widely variant with 
respect to compressive stress. There is, additionally, no 
evidence that employing the Gulla et al . method to increase the 
number of MTOs in a Parker et al . composition would yield a 
plating method able to achieve the claimed compressive stresses 
throughout the entire throughput since Gulla et al . ' s method 
allows waste products to build up to steady state 
concentrations, which build up would have invariably affected 
the plating characteristics in ways that could not have been 
predicted ahead of time. 

The only three examples of Parker et al . wherein the P 
content is within the claimed range of 2 to 7 wt . % and the as- 
plated compressive stress is between the claimed range of -5 and 
-30 N/mm 2 are shown below. This was excerpted from Table 1. The 
second column shows the internal compressive stress in Parker et 
al.'s units of Ksi; the third column shows the internal 
compressive stress in N/mm 2 , which allows direct comparison to 
the claims. 



Phosphorus Content 


As Plated, Ksi 


As Plated N/mm 2 


7 . 0 


-3.6 


-24 . 8 


7.0 


-3.3 


-22.7 


7.0 


-3.3 


-22.7 



These results are, however, viewed in isolation. The entire 
table is reproduced below: 
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Phosphorus Content 


As Plated, Ksi 


As Plated N/mm 2 


4.0 


+ 15.7 


108.3 


6.2 


-0.5 


-3.5 


7.0 


-3.6 


-24 . 8 


7.0 


-3.3 


-22.7 


7.0 


-3.3 


-22.7 


8.3 


-14.1 


-97 .2 


8.3 


-12.2 


-84 . 1 


8.3 


-12.5 


-57.2 


8.3 


-12.3 


-84.8 


8.3 


-14.6 


-100.7 


10.3 


-8.7 


-60.0 


10.3 


-4.5 


-31.0 


12.4 


-17.4 


-120.0 


12.4 


-14 . 9 


-102.7 


12.4 


-17.5 


-120.7 



The Table above shows that the stress properties of Parker et 
al.'s nickel layers varied from 108.3 N/mm 2 to -120.7 N/mm 2 , 
which is an extremely wide variance and which would have 
precluded the ordinarily skilled person from predicting that a 
composition could be formulated that would maintain the 
compressive stress of the Ni-P layer within the very tight 
claimed range of -5 N/mm 2 to -30 N/mm 2 . 

Table 2 of Parker et al . does not disclose any deposits 
meeting the claim reguirements since the only deposits having P 
contents within the range of 2 to 7 wt . % have internal stresses 
outside the claimed range of -5 to -30 N/mm 2 or, if the internal 
stress is within the claimed range, the P content is outside the 
claimed range. 



Phosphorus Content 


As Plated, Ksi 


As Plated N/mm 2 


6.7 


+ 0.3 


+ 2 . 1 


7.0 


-0.2 


-1.4 


7 . 0 


+ 1.0 


+ 6.9 


7.0 


+ 1.1 


+ 7.6 


7.2 


-0.2 


-1.4 


7.2 


+ 0.4 


+ 2 . 8 


8.4 


-1.4 


-9.7 
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8.4 


-1.3 


-9 


8.4 


-2.1 


-14.5 


10.8 


-3.9 


-26.9 



Table 3 of Parker et al . does not disclose any deposits 
meeting the claim requirements. Each and every Ni-P layer 
having P content within the claimed range of 2 to 7 wt . % had 
positive, tensile stress, while the claims require the internal 
stress to be negative, compressive stress. Any deposit that had 
negative compressive stress had phosphorus contents of 11.5 wt . % 
or more (outside the claimed range of 2 to 7 wt.%), and the 
stresses varied widely from -3.4 N/mm 2 to -53.8 N/mm 2 . Tables 4, 
5 and 6, similarly, of Parker et al . do not disclose any 
deposits meeting the claim requirements. All of the deposits 
that meet the compressive stress limitation have phosphorus 
contents of 11.5 wt.% or more. 

The Parker et al. composition is directly comparable to the 
comparative compositions 2 and 6 that were shown in Inventor 
Stark's Declaration filed May 12, 2008 to be capable of 
producing deposits of compressive stress through a few MTO, ibut 
not over 14 to 22 MTO as required by the claims. With reference 
now to that Declaration, the following table compares the Parker 
et al. composition with Compositions 2 and 6: 



Component 


Parker et al . 


Composition 2 


Composition 6 


NiS0 4 *6H 2 0 


23.66 g/L 


26.2 g/L 


26 g/L 


NaH 2 P0 2 »H 2 0 


24.37 g/L 


28 g/L 


20.3 g/L 


Lactic Acid 


27.02 g/L 


21.6 g/L 


40.0 g/L 



The following graph, excerpted from the Declaration, shows 
the compressive stress characteristics of the conventional 
Composition 2. As is apparent, compressive stress is achieved 
temporarily, but in later MTO, the composition deposits tensile 
stress nickel layers. 
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Superior deposit characteristics 

-Compressive Stress- 




0 1 3 5 7 9 11 13 15 17 19 21 
Bath age [MTO] 

The following graph, excerpted from the Declaration, shows 
the compressive stress characteristics of the conventional 
Composition 6. As is apparent, compressive stress is achieved 
temporarily, but in later MTO, the composition deposits tensile 
stress nickel layers. 
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Change of Internal Stress in High Phos EN Deposit 



CsnverttSersai 



\7 



Compressive Stress 



9 11 13 

Bath age [MTO] 



Applicants do not deny that compositions, such as those 
disclosed in Harbulak et al . , Gulla et al . , and Parker et al . 
enable deposition of nickel layers having compressive stress 
through a certain, limited number of MTOs . Inventor Stark's 
observations show that compressive stress may be achieved for up 
to 4 MTO. Even assuming for the sake of argument that the Gulla 
et al. technique could be applied to a Harbulak et al . or Parker 
et al. composition to enhance the number of MTO before the bath 
needs to be discarded, there is no evidence that the 
compositions would deposit Ni-P layers having the stress 
properties required by the claims for any more than a few MTO. 
In fact, Inventor Stark's experiments show invariably the stress 
properties swing toward tensile after a few MTO. The claims, 
however, require that the compressive stress, the P content, and 
the ductility be maintained for at least 14 to 22 MTO and for 
between 70 and 110 g/L nickel throughput. 
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Under the case law, obviousness is precluded herein since 
none of the references disclose or even provide any reason to 
prepare a bath employing the nickel source and combination of 
complexing agents required by the claims. Since this 
composition is thus wholly unknown in the art, the ordinarily 
skilled person would have had no ability to predict that one 
could achieve the results that the applicants' achieved. That 
is, even assuming for the sake of argument that the ordinarily 
skilled person would have found a reason to modify Harbulak et 
al. using the complexing agents of Fry et al . and Yamamoto et 
al. and the technique of Gulla et al . to extend the bath life, 
there is no evidence from Parker et al . or any other reference 
for that matter that such a composition would have achieved the 
advantages the applicants' discovered. Such capability is not 
manifest from the teachings of the references, but is at most 
only latently inherent in a combination that might have been 
prepared. Latent inherency does not establish obviousness. See 
in re Spormann, 150 USPQ 449 (CCPA 1966), in re Shetty, 566 F.2d 
81 (CCPA 1977), in re Naylor, 152 USPQ 106, 108 (CCPA 1966). 
The composition used in the method is unknown in the art; 
therefore, the properties of the deposited Ni-P are 
unpredictable. As stated by the court in Spormann, "obviousness 
cannot be predicated on what is unknown," 150 USPQ at p. 452. 

The collective weight of the disclosures of the references 
and other known, conventional combinations indicate that 
compressive stress may be possible through a few, limited 
numbers of MTO. Nothing in the art fairly suggests applicants' 
invention, which is a method employing a unique composition that 
achieves deposition of nickel layers having internal compressive 
stress through 14 to 22 MTO. In view thereof, applicants 
respectfully submit that the claims are patentable and request 
the rejection be withdrawn. 
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Claims 52, 53, 59, and 70-79 depend from claim 48 and are 
patentable for the same reasons as claim 48 and by virtue of the 
additional requirements therein. 

Claims 68 and 69 have been canceled. 

B. Claim 67 

Reconsideration is requested of the rejection of claim 67 
as being obvious over Harbulak et al . (U.S. 4,486,711) in view 
of Gulla et al . (U.S. 4,152,164), Parker et al . (U.S. 
3,887,732), GB 2231063, and either of Yamamoto et al . (U.S. 
5,080,982) or Fry et al . (U.S. 5,925,415). 

Claim 67 depends from claim 48 and is patentable for the 
same reasons as claim 48 and by virtue of the additional 
requirements therein. The addition of GB 2231063 to the 
combination does not correct the deficiencies of the 
combination. GB 2231063 does not disclose anything with respect 
to the compressive stress properties of their nickel layer. The 
reference additionally does not disclose nickel acetate as a 
nickel source nor does it disclose the combination of complexing 
agents, or even the required pH range. The Example 1 
composition described therein is generally representative: 

Example 1 

6.2 g/L nickel from nickel sulfate 

30 mL/L lactic acid 

24.0 g/L sodium acetate 

30 g/L sodium hypophosphite 

Lead ions 

Saccharin 

pH 4.8 

This composition is generally the same as those of Harbulak et 
al., Gulla et al . , and Parker et al . The entire combination of 
references therefore does not disclose or fairly suggest the 
claimed method. For this reason, the rejection should be 
withdrawn . 
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C. Claims 48, 52, 53, 59, and 68-79 

Reconsideration is requested of the rejection of claims 48, 
52, 53, 59, and 68-79 as being obvious over Harbulak et al . 
(U.S. 4,486,711) in view of GB 1243134 and Parker et al . (U.S. 
3,887,732). This rejection appears to be also based on either 
of Yamamoto et al . (U.S. 5,080,982) or Fry et al . (U.S. 
5, 925, 415) . 

The reasons stated above for the patentability of the 
claims apply herein with regard to this rejection as well since 
the mere substitution of GB 1243134 for Gulla et al . does not 
correct the deficiencies of the prior combination. This 
combination, like the prior combination, fails to disclose or 
even suggest the particular composition required in the claims, 
nor would this combination have enabled the ordinarily skilled 
person to be able to predict in the slightest that a method 
could achieve the claimed Ni-P layer characteristics over an 
extended bath life. 

That is, applicants' method is directed to an electroless 
deposition method wherein various parameters and electrolyte 
components are selected such that the Ni-P layers deposited 
according to the method have P content between 2 and 7 wt.%, a 
minimum ductility, and internal compressive stress within a 
particular range, and these characteristics of the Ni-P layer 
persist through 1 MTO, 2 MTO, 3 MTO, and so on through at least 
14 MTO, 15 MTO, 16 MTO, 17 MTO, or more, up to 22 MTO. See 
paragraphs [0020] and [0036] . 

With respect to this combination, the Office asserts the 
invention is obvious essentially because: 

a) Harbulak et al . disclose a nickel plating method that is 
asserted to achieve 8 to infinity MTOs, 

b) GB '134 teaches 15-20 MTOs, 
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c) Parker et al . suggest internal compressive stresses, and 

d) Fry et al . and/or Yamamoto et al . disclose the same 
acids as complexing agents within an extensive list of 
complexing agents. 

The invention defined by claim 48 is not rendered obvious 
merely by the citation of several references that disclose one 
or another aspect of the claim since the references themselves, 
either alone or in combination, neither disclose nor suggest the 
entire method as a whole, as claimed, which requires the 
deposition of a Ni-P layer having the claimed P content and 
compressive stress through each of 14 to 22 MTO, nor would the 
ordinarily skilled person have been able to reasonably meld the 
references together in a manner that successfully achieves what 
the applicants have achieved. In view thereof, claim 48 is 
patentable over this combination of references. 

With regard to the references themselves, as explained 
above, Harbulak et al. achieved just 6.4, 7.8, and 8.1 turnovers 
with their process (Table 3) . 1 

GB '134 teaches how to achieve 15-20 MTOs with its process. 
An exemplary composition comprises: 

31.6 g/L nickel sulfate hexahydrate 
60 g/L MSG monohydrate 

21 g/L sodium hypophosphite monohydrate 
pH from 4.5 to 4.7 

Combining the two references, the Office then asserts that since 
the GB '134 process achieves 15-20 MTOs, it would have been 
obvious and simple optimization to get 14-22 MTOs from Harbulak 
et al . ' s process : 



1 The Office gratuitously characterizes this as "more than 8 
MTOs." This is misleading, because in fact the maximum 
turnovers Harbulak et al . achieved was 8.1. 
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As to the exact number of throughputs provided by the 
bath, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made 
to modify Harubulak in view of EITHER Yamamoto OR Fry 
to optimize the amount of turnovers that can be 
provided as suggested by '134 to provide a desirable 
reuse of the bath, as Harbulak teaches that more than 
8 turnovers can be provided, and does not provide an 
upper limit, and '134 teaches that a desirable range 
of metal turnovers when plating nickel with an 
electroless bath that includes a nickel metal base 
salt, reducing agent, complexing agent, accelerator 
and stabilizer is 15-20 times and therefore, since, 
as discussed in MPEP 2144.05, "[W]here the general 
conditions of a claim are disclosed in the prior art, 
it is not inventive to discover the optimum or 
workable ranges by routine experimentation." [Office 
action, page 27] 

Continuing, the Office concludes 

...it would have been obvious ... to optimize the 
turnover amounts, which are shown to be a result- 
effective variable by Harbulak et al. 2 and '134. 

Section 2144.05 of the MPEP, upon which the Office relies here, 
goes on to state in subsection II B: 

A particular parameter must first be recognized as a 
result-effective variable, i.e., a variable which 
achieves a recognized result, before the 
determination of the optimum or workable ranges of 
said variable might be characterized as routine 
experimentation. In re Antonie, 559 F.2d 618, 195 
USPQ 6 (CCPA 1977) (The claimed wastewater treatment 
device had a tank volume to contractor area of 0.12 
gal./sg. ft. The prior art did not recognize that 
treatment capacity is a function of the tank volume 
to contractor ratio, and therefore the parameter 
optimized was not recognized in the art to be a 



2 Applicants respectfully disagree that Harbulak et al . show MTOs 
to be result-effective. Harbulak et al . provide no discussion 
whatsoever as to what factors affect MTO. But it is a moot 
guestion because GB '134 does appear to show that MTOs can be 
increased by using glutamic acid-based complexing agents. 
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result-effective variable.) See also In re Boesch, 
617 F2d 272, 205 USPQ 215 (CCPA 1980) (prior art 
suggested proportional balancing to achieve desired 
results in the formation of an alloy.) 

As explained above, Harbulak et al . explicitly state that 
the MTO can only range from 6 to 10 before the bath must be 
discarded and their only empirical evidence of MTO topped out at 
a maximum of 8.1 MTOs before bath decomposition. Again, it 
would defy common sense to suggest that Harbulak et al . provide 
no upper limit in view of their explicit disclosure of an upper 
limit of 10. The Office has proposed that this person of 
ordinary skill would see from the GB '134 reference that 15-20 
MTOs can be achieved, and then proceed to "optimize the turnover 
amounts." But just how would this person do so? GB'134, upon 
which the Office relies for teaching that MTOs can be increased, 
gives specific guidance: 

In practice, using a conventional electroless nickel 
plating bath consisting of an aqueous solution of a 
soluble salt such as nickel sulfate hexahydrate and a 
soluble hypophosphite such as sodium hypophosphite 
monohydrate, the phosphite concentration resulting 
from the oxidation of the hypophosphite ions 
continues to build up until the threshold of nickel 
phosphite solubility is reached at which time 
precipitation will occur. This phenomenon has been a 
major problem in connection with the use of 
electroless nickel plating baths inasmuch as 
precipitation of nickel phosphite leads to 
spontaneous decomposition of the bath around the 
initially formed precipitate. [GB '134; page 1, lines 
30-45.] 

In accordance with the present invention, it has now 
been found that effective control of the formation 
and precipitation of nickel phosphite in electroless 
nickel plating may be achieved through the use of a 
bath comprising an aqueous solution of a water 
soluble nickel salt, a water soluble hypophosphite 
and glutamic acid or a water soluble salt thereof. It 
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has been found that glutamic acid and its water 
soluble salts are highly effective chelating or 
complexing agents in electroless nickel plating baths 
and impart superior stability without deleteriously 
affecting the rate of nickel deposition, (emphasis 
added_[GB '134; page 2, lines 25-45.] 

One skilled in the art seeking to increase MTOs from 
Harbulak et al . ' s 8.1 maximum to GB '134's 15-20, therefore, 
could only deduce that to do so, he or she must use "glutamic 
acid and its water soluble salts" in the baths because they 
"prevent or substantially minimize the formation and 
precipitation of nickel phosphite and [such baths] may be 
operated for more extended periods of time than available prior 
art baths without decomposition." There is no suggestion in 
GB'134 as to how to achieve 15-20 MTOs from a bath which uses, 
as the complexing agent both 2-hydroxypropanoic acid and 
propanedioic acid and does not contain glutamic acid. 

Other than glutamic acid, the only teaching in any of the 
references before the Office of how to achieve applicants' 14 to 
22 MTOs is in applicants' specification; i.e., the teaching to 
perform the very specific method of applicants' invention, which 
is manifested in the express requirements of the preferred 
embodiment of claim 48. Accordingly, 1) this overall 
combination of requirements is not disclosed or suggested by 
Harbulak et al . as admitted in the Office action; 2) the GB'134 
reference provides emphatic reasons why one seeking to modify 
Harbulak et al . ' s process to increase its MTOs should use 
glutamic acid as the complexing agent; and 3) the GB'134 
reference provides absolutely no reason to modify Harbulak et 
al. to satisfy the specific requirements of claim 48. 
Applicants therefore respectfully submit that the cited art 
shows MTO to be result-effective and optimizable only by 
incorporating glutamic acid; which necessarily and specifically 
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leads to a bath which lacks the express requirements of claim 
48. 

Similarly, neither Harbulak et al . nor GB '134 state that 
their processes deposit a nickel layer having internal 
compressive stress and ductility at the pH range required by the 
claims. Parker et al . disclose that internal compressive stress 
can be achieved under certain conditions, but not with Harbulak 
et al.'s process or the GB '134 process, and only with 
intermittent success. Parker et al . do not disclose or suggest 
that internal compressive stress could be achieved through 14 to 
22 MTo. Yet, the Office is asserting essentially that since 
Parker et al . teach how to obtain internal compressive stresses 
with the Parker process, it would have been obvious how to 
obtain internal compressive stresses with the GB ' 134-modif ied 
Harbulak et al . process: 

It further would have been obvious to modify Harbulak 
in view of '134 and EITHER Yamamoto OR Fry to control 
bath conditions to apply the nickel plating with 
internal compressive stress throughout as suggested 
by Parker in order to provide desirable increase in 
adhesion to the substrate, as Harbulak in view of 
'134 and EITHER Yamamoto OR Fry teach to provide 
nickel electroless plating with phosphorous, and 
Parker teaches that when providing nickel plating 
with phosphorous, the plating can desirably be 
performed to provide compressive stress in the 
plating so that increased adhesion to the substrate 
is provided. [Office action, page 27-28] 

As explained above, Parker et al.'s composition is similar 
to compositions tested by Inventor Stark and shown in his 
Declaration to be capable of depositing Ni layers having 
compressive stress through about 4 MTOs, but not over a large 
number of MTO, and most certainly not for 14 to 22 MTO. In view 
thereof, the combination of references cited by the Office do 
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not disclose or even suggest the method defined by the claims, 
nor would the references have provided the ordinarily skilled 
person with any reasonable expectation that the references could 
have been successfully combined into the method defined by the 
claims . 

Applicants have discovered, contrary to the expectations of 
Parker et al . , a method that achieves deposition of nickel layer 
having a P content within the claimed range and having internal 
compressive stresses and ductility throughout an extended bath 
life of 14 to 22 MTO. None of the references disclose that 
internal compressive stress can be achieved in the as-deposited 
nickel layer through 14 to 22 MTO and a throughput of 70-110 g/L 
nickel . 

Finally, with regard to complexing agents, the holding of 
In Re Ruschig precludes obviousness since the number of 
combinations possible from the Fry and Yamamoto references far 
exceed the number of possible species at issue in that case. In 
Ruschig, even though the number of possible species was much 
less than the number of possible combinations from Fry and 
Yamamoto, the claims were held non-obvious. In view thereof, 
the claims must be held non-obviousness in the present case. 

Claim 48 is therefore patentable because as admitted in the 
Office action, Harbulak et al . do not disclose myriad claimed 
requirements or process conditions, including, among others, i) 
nickel concentration, ii) combination of complexing agents, iii) 
pH, iv) throughputs/MTOs, v) internal compressive stress, and vi) 
ductility in the as deposited layer through an extended number 
of MTOs; and there is no evidence in '134, Parker et al . , 
Yamamoto et al . , and Fry et al . that Harbulak et al . may be 
modified in order to achieve the process having all the express 
requirements of claim 1. 
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The other pending claims are patentable for these same 
reasons and by virtue of the other elements they require. 

D. Claim 67 

Reconsideration is requested of the rejection of claim 67 
as being obvious over Harbulak et al . (U.S. 4,486,711) in view 
of GB 1,243,134, Parker et al. (U.S. 3,887,732), GB 2231063, and 
either of Yamamoto et al . (U.S. 5,080,982) or Fry et al . (U.S. 
5, 925, 415) . 

Claim 67 depends from claim 48 and is patentable for the 
same reasons as claim 48 and by virtue of the additional 
requirements therein. The addition of GB 2231063 to the 
combination does not correct the deficiencies of the 
combination. GB 2231063 does not disclose anything with respect 
to the compressive stress properties of their nickel layer. The 
reference additionally does not disclose nickel acetate as the 
nickel source nor does it disclose the combination of complexing 
agents, or even the required pH range. The Example 1 
composition described therein is generally representative: 

Example 1 

6.2 g/L nickel from nickel sulfate 

30 mL/L lactic acid 

24.0 g/L sodium acetate 

30 g/L sodium hypophosphite 

Lead ions 

Saccharin 

pH 4.8 

This composition is generally the same as those of Harbulak et 
al. and Parker et al . The entire combination of references 
therefore does not disclose or fairly suggest the claimed 
method. For this reason, the rejection should be withdrawn. 
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IV. New Claims 

New claims 80 and 81 are patentable over any combination of 
any of the references cited above since these references neither 
disclose nor suggest any electroless nickel composition as 
defined in the claims nor does the combination enable the 
ordinarily skilled person to reasonably predict that an 
electroless nickel plating method would have been able to 
deposit a Ni-P layer having the P contents, ductility, and 
compressive stress characteristics defined in the claims 
throughout and entire throughput of 14 to 22 MTO and 70 to 110 
g/L nickel throughput. In view thereof, claims 80 and 81 are in 
condition for allowance. 
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CONCLUSION 

Applicants do not believe that a fee is required for the 
filing of this response, as it is being submitted within the 
three month shortened statutory period for reply. Should 
applicants be incorrect, the Commissioner is hereby authorized 
to charge the necessary fee to Deposit Account No. 19-1345. 

Respectfully submitted, 
/paul fleischut/ 

Paul Fleischut, Reg. No. 35,513 
SENNIGER POWERS LLP 
100 North Broadway, 17th Floor 
St. Louis, Missouri 63102 
(314) 231-5400 

PIF/NAK/mrt 
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5, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 
(Also Form PTO-1050) 



PATENT NO. 
APPLICATION NO. 
ISSUE DATE 
INVENTOR(S) 



UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 



7,846,503 
10/678,601 
December 7, 2010 

FRANZ-JOSEF STARK, HELMUT HORSTHEMKE, ULRICH TREUNER 



It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 



Column 1 0, Claim 1 7, Line 54: "0 and 1 5" should read -- 0 and -1 5 --. 



MAILING ADDRESS OF SENDER (Please do not use customer number below): 



This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 



If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 



Privacy Act Statement 



The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1 ) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1 . The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151 . Further, a record may be disclosed, subject to the limitations of 37 
CFR 1 .14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 



